The most frequently used measuring instrument for determination of dental fear and anxiety (DFA) in children nowadays is the Dental Subscale of the Children's Fear Survey Schedule (CFSS-DS). In this study we wanted to explore the reliability and validity of CFSS-DS scale in Bosnian children patients' sample. There were 120 patients in the study, divided in three age groups (8, 12, and 15 years of age), with 40 patients in each group. Original CFSS-DS scale was translated into Bosnian language, and children' s version of a scale was used. The high value of the Cronbach's coefficient of internal consistency (α=0.861) was found in the entire scale. Four factors were extracted by screen-test method with Eigen values higher than 1, which explained 63.79% variance of results. CFSS-DS scale is reliable and valid psychometric instrument for DFA evaluation in children in Bosnia and Herzegovina. The differences between our research and those of others may appear due to many factors.
IntroductIon
Psychometrics is the disciplinary home of a set of statistical models and methods that have been developed primarily to summarize, describe, and draw inferences from empirical data collected in psychological research [1] . It is necessary to explore psychometric characteristics of any measuring instrument before its use. Some of the basic psychometric characteristics of a measuring instrument are its reliability and validity [2, 3] . reliability of a measuring instrument is its capability to measure phenomena precisely, and can be assessed by determination of internal consistency reliability with Cronbach's α coefficient [4, 5] . Instrument validity is defined as the instrument capability to measure exactly what it is made for. One of the types of instrument validity is construct validity [5, 6] . One of the special means of construct validity determination is factor analysis. It is a method of determination of latent structure of results obtained with an instrument, which is based on the analysis of the connection of manifest or starting variables. The manifest variables are obtained by giving the values to components of a psychometric scale for example. Therefore, the variables obtained by factor analysis are linear combinations of manifest variables and are called latent (hidden). Considering this we can say that latent variables reveal the potential causes of the connection of phenomena [3, 7, 8, 9] . Despite the expansion of dental science and huge improvements in dental care, discontinuation in dental visits is still the main problem nowadays. The main reasons for avoiding the dentists are dental fear and anxiety (DFA). The most frequently used measuring instrument for determination of DFA in children nowadays is the Dental Subscale of the Children's Fear Survey Schedule (CFSS-DS) [10, 11] . It was designed by Cuthbert and Melamed in 1982 [10] , and is based on the instrument for measuring of fear presence in younger children, named Fear Survey Schedule for Children (FSS-FC). FSS-FC was designed by Scherer and Nakamura [12] . In studies where CFSS-DS is compared with other available psychometric instruments for measuring of DFA presence in children it is shown that CFSS-DS scale has high reliability [11, 13, 14] . Beside its worldwide usage and high reliability, CFSS-DS scale has a simple and fast application, and represents cost-effective way for DFA evaluation. On the other hand, there are more variabilities in the analysis of CFSS-DS validity, although results are good (some authors think that some self-report measures of DFA are not capable to distinguish between general fear and anxiety and DFA) [15] . In this study we wanted to explore the reliability and validity of CFSS-DS scale in Bosnia and Herzegovina children patients' sample, so that we could use this psychometric instrument in future for measuring DFA presence in children in our country.
MAterIAls And Methods

Subjects
There were 120 patients in the study, without any physical or psychiatric illness, or mental abnormality. Patients were divided in three age groups (8, 12 , and 15 years of age), with 40 patients in each group. The sample comprised of 66 boys (55%) and 54 girls (45%). All examinees were regular patients of the Clinic for Preventive and Pediatric Dentistry, Faculty of Dentistry, university of Sarajevo. Patients with symptoms of acute toothache or any other dental emergency (bleeding, swelling, dental trauma) were also excluded from the sample.
Procedures
Purpose of the study was explained in appropriate way to examinees and their parents, and parents gave the written consent for participation of their children in the study. Original CFSS-DS scale was translated into Bosnian language, and children's version of a scale was used before the dental procedures were performed (children were filling the data, which is opposite to parent's version of a scale where parents answer to the same questions instead of their children in the way how they assume that the children would feel in that situations). CFSS-DS scale has 15 dental and other situations, ranged by the likert scale from 1 to 5 (1 -not afraid, 5 -very afraid). Total score is between 15 and 75. Cut-off score for the evaluation of DFA presence in examinees is 38. Our research was approved by the Ethical Committee of the Faculty of Dentistry of university of Sarajevo.
Statistical analysis
The following statistical methods were used in our research: descriptive statistics for age and sex sample distribution and the presence of results obtained with CFSS-DS scale in the sample; CFSS-DS scale reliability was determined by the Cronbach's α coefficient of internal consistency; CFSS-DS scale validity was determined by exploring of construct validity with factor analysis with varimax rotation. All statistical methods were done by SPSS 17.0 software package (SPSS Inc., uSA) for windows operative system.
results
Distribution of results obtained with CFSS-DS scale in the sample is presented in Table 1 . This distribution is asymmetrical because the skewness value is more than two times higher than its mistake. Table 2 represents the arithmetic means and standard deviations of results of CFSS-DS components in the sample. As it is shown from the Table 2 the highest average results values in our sample had the following CFSS-DS components: 12) choking, 3) injections, 10) the noise of the dentist drilling, 13) having to go to the hospital, 8) the dentist drilling and 1) dentists.
CFSS-DS scale reliability
we used the internal consistency determination procedure to explore the validity of results obtained by CFSS-DS scale. The high value of the Cronbach's coefficient of internal consistency (α=0.861) was found in the entire scale. The Table 3 represents corrected values of item-total correlations.
Factor analysis of CFSS-DS scale
Factor analysis of CFSS-DS components with varimax rotation is applied in order to explore the validity of this psychometric instrument. Four factors were extracted by screen-test method with Eigen values higher than 1, which explained 63.79% variance of results. results of analysis of CFSS-DS components are shown in Table 4 . The first factor explained 28.85% of variance and was comprised of CFSS-DS components that describe the usual den- tal practice, including uncomfortable and painful treatments (cavity preparation for example). The second factor explained 13.39% of variance and included two components related to general fear from doctors in white coats. The third factor explained 12.96% of variance of results and relates to extreme situations (injections, choking, having to go to the hospital). Finally, the fourth factor was extracted, and it explained 8.6% of variance. This factor was related to unusual situations that did not belong to usual experiences in dental office or hospital surrounding, but represent general situations.
dIscussIon results of many studies support the high reliability of CFSS-DS scale as an instrument for measuring DFA presence in children [11] . Arapostathis et al. found that Cronbach's coefficient α was 0.85 in greek sample [16] . In the study of Nakai et al. from Japan [17] , the high value of Cronbach's coefficient is determined in CFSS-DS scale (α=0.89). Similar findings are also in the studies of ten Berge et al. [18] from Netherlands (α=0.85), Alvesalo et al. [19] from Finland (α=0.85) and lee et al. [20] from Taiwan (α=0.90). Our result of Cronbach's coefficient of internal consistency α is 0.86, and is in accordance with the above mentioned findings. we think that this result is based on precise and clear meaning of the questions in the CFSS-DS scale that were understandable and unequivocal to our patients, and that they were completely able to answer to these questions. Considering the factor structure of CFSS-DS scale, in the study of Nakai et al. [17] [21] . Three factors were very similar to those from research from Japan [17] , while the fourth additional factor appears as fear from touching or observing. Three factors were also defined in the study of ten Berge et al. [18] , and the total variance of results is also significantly more explained than in the study in Japan (65%; factor I explains a big part of variance -48%). However, the factor structure itself also differed, comparing to Japan study [17] . That was especially related to the second and third factor. Thereby factor II also contained issues related to fear from strangers, so it could be called fear from "less invasive aspects of dental treatment" (9.5% of variance). Because the structure of the third factor was also somewhat different, it could be called fear from "medical aspects" (7.5% of variance). Authors of this study said after their analysis that this kind of results indicated somewhat weak factor structure, and that CFSS-DS scale measures essentially primary one-dimensional concept of DFA, that could be defined as "fear from invasive aspects of treatment". In another study from ten Berge et al. [22] stronger factor structure of CFSS-DS scale was found comparing to the previous study. Four factors were extracted, which altogether explain 60% of variance of results. Factors are: 1) fear from less invasive phases of dental treatment, 2) fear from medical aspects, 3) Table 3 .
Corrected values of item-total correlations
The lowest values were determined for non-specific general situations "having a stranger touch you" and "having somebody look at you" Table 4 . Rotated factorial matrix
The Eigen values, % of explained variance for each factor and factor saturations.
ElMEDIN BAJrIć ET Al.: rElIABIlITy AND vAlIDITy OF DENTAl SuBSCAlE OF THE CHIlDrEN'S FEAr SurvEy SCHEDulE (CFSS-DS) IN CHIlDrEN IN BOSNIA AND HErzEgOvINA fear from cavity preparation, and 4) fear from strangers. In the study of Alvesalo et al. [19] three factors were also found, with 54% of variance explained. The sequence and structure of some factors quite differed in comparison to other studies. So, for example, factor II contained components related to fear from potential victimization (strangers, choking and hospital), and explained 9% of variance, while factor III (explained 9% of the variance) contained components related to fear from less invasive dental procedures (mouth opening, dental examination).
Our results showed 63.79% of the variance explained, which is high value, and this mostly agrees with the findings of ten Berge et al. [18] in Dutch sample. The structure of the individual factors is mainly similar to those in other studies by character as well as composition. It has to be emphasized that four factors were extracted by factor analysis of CFSS-DS scale in our sample. The appearance of the fourth factor is in concordance with some other studies [21, 22] . It is also necessary to mention, regarding the factor structure in our study that not a single factor precedes in explaining of total variance of results, which is similar to study from Japan [19] . The differences between our research and those of others may appear due to many factors. Age differences of examinees influence different levels of perception and expression of DFA. Cultural differences and language characteristics and differences among examinees in the studies can also play an important role in obtained scores on CFSS-DS scale [21, 23, 24] . Thereby in our country there is lack of health awareness campaigns considering pretty bad oral health state (very high DMFT/dmft and other indexes of oral health). People in our country visit the dental office very rare in order to prevent oral health disease; dentists are being visited mostly when the problem is obvious and mostly very difficult to solve. These facts are different in other countries. The ways of filling the CFSS-DS scale (parent and child version of the instrument) can also have a great influence, considering that it is certain that parents cannot adequately evaluate the level of DFA presence in their children [25] .
conclusIon At the end we want to point out, considering the obtained results of our study, that CFSS-DS scale is reliable and valid psychometric instrument for DFA evaluation in children in Bosnia and Herzegovina, due to its further application for researches of DFA in our country.
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